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I. INTRODUCTION

A combination of growing population and limited potable water resources 1is
reducing the availability and quality of our drinking water supplies. In
addition, problems resulting from the disposal of wastewater continue to
appear. Therefore, wastewater management practices that protect, conserve and
fully utilize water resources are vital to Hawaii. Increasing the safe use of
recycled water can greatly assist in meeting water requirements of the State,
enhance the environment, and benefit public health by preserving resources
upon which public health protection is based. The Department of Health has
long been an advocate for water reuse as long as it does not compromise public
health and our valuable water resources. Promotion of the use of recycled water
is one of the Department’s high priority goals.

Water reuse has moderately increased in Hawaii. From November 1993 when the
reuse guidelines was first adopted as a policy by the Department of Health to
December 2001, recycled water use has more than doubled. During the past eight
years, recycled water use has increased from 10 MGD to 23 MGD. The number of
wastewater treatment facilities ©producing recycled water now totals 39
facilities. Of these 39 facilities, eleven are R-1 facilities which produce
the highest quality recycled water while the remaining facilities produce R-2
and R-3 waters. In an effort to assure that the reuse guidelines can be
properly implemented, the Department 1is preparing amendments to Hawaii
Administrative Rule, Title 11, Chapter 62, entitled Wastewater Systems.
Highlights to the proposed rule amendments that impact reuse include:

e Incorporating into the rule basic reuse requirements now contained in
these guidelines;

e Including definitions for recycled water as well as technical effluent
requirements for recycled water;

e Including language into the rule that excludes R-1 water spills onto the
ground from enforcement actions provided Best Management Practices are
implemented;

e Providing NPDES permit coverage for R-1 facilities in the event of an
inadvertent spill into state waters;

e Including spill protocol revisions for R-1 water which include deleting
the requirements for a) press releases; Db) disinfection; and c¢)
monitoring; and

e Adding language 1in the preamble that clearly states the Department’s
direction and policies regarding the use of recycled water.

To continually keep pace with the new technical developments in the field of

water reuse, the Hawaii reuse guidelines are being revised. This second
version continues to reflect the impact of new regulations regarding recycled
water 1n the States of California and Florida. Eight vyears after the

publication of the reuse guidelines, various sectors with reuse interest have
given suggestions and recommendations to make this guideline more user
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friendly. The Department has made every effort to incorporate those
recommendations. This second version contains several new features worth
noting. The Department now allows the use of R-1 water for direct contact
irrigation of edible crops eaten raw. The term “reclaimed water” has been
changed to “recycled water.” All words referring to “reclaimed” have Dbeen
replaced with “recycled” in the entire text. The new revised 2000 edition of
the National Water Research Institute’s (NWRI) ultraviolet guidelines replaced
the previous edition as reference for using UV as disinfection system. A new
protocol for wastewater spills has been incorporated. New uses for recycled
water have been added. The definitions for R-1, and R-2 have been revised per
the recommendations of the HWEA. The “secondary plus full treatment process
train” for the production of R-1 water has been deleted. Based on experience,
direct and contact filtration treatment processes have been shown to reliably
produce R-1 in the State. A method of estimating evapotranspiration (ET) has
been added. And finally, the requirements for groundwater monitoring have been
eliminated for the wunderlying aquifers that are not designated as “public
drinking water aquifer.”

DOH has initiated preparation of the GUIDELINES FOR THE TREATMENT AND REUSE OF
RECYCLED WATER to fill out the skeleton of existing rules with additional
details in an effort to better communicate with both the design teams, recycled
water users and the public. Furthermore, DOH proposes to add more specificity
to the above criteria in the form of guidelines in order to:

Protect public health, avoid public nuisance;
Prevent environmental degradation of aquifers and/or surface waters;

Delineate specific recycled water application with recycled water quality
treatment;

Facilitate use of recycled water in greater amounts, by more readily
available knowledge of the conditions under which DOH can attest to
safety of uses of recycled water;

Facilitate acceleration of planning, design, permitting, and
implementation of water reclamation projects.

A. The objective to protect public health, avoid public nuisance is achieved
by:

1. Reducing concentration of pathogenic Dbacteria, parasites, and

enteric viruses in the recycled water. Raw wastewater contains a

variety of pathogenic organisms of human origin. Disinfection

means a process which inactivates pathogenic organisms in water by
chemical oxidants or equivalent agents or through the process of
reverse osmosis when sufficiently demonstrated. Disease caused by
these pathogenic organisms can occur as a result of:

(a) Ingestion of untreated water;
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(b) Ingestion of improperly treated drinking water;

(c) Ingestion of infected aquatic food species from contaminated
waters;
(d) Contact of the skin with contaminated water; and
(e) Contact with improperly disinfected recycled water in reuse
applications.
2. Controlling chemical constituents in the recycled water; and/or
3. Limiting public exposure (contact, inhalation, ingestion) to the

recycled water. This objective is addressed in these guidelines to
provide flexibility to the design team:

(a) Where human exposure 1is 1likely in a reuse application,
recycled water should be treated to a high degree prior to
its reuse.

(b) Conversely where public access to a reuse site can be
restricted so that exposure is unlikely, a lower level of
treatment may be satisfactory, provided worker safety is not
compromised.

B. The objective to prevent environmental degradation of aquifers and/or
surface waters is achieved by:

1. Reducing concentration of pathogenic Dbacteria, parasites, and
enteric viruses in the recycled water.

2. Controlling the concentration of organic compounds in recycled
water that will eventually migrate to an aquifer used as a source
for domestic water supply.

3. Controlling the concentration of inorganic chemicals, with the
exception of nitrogen, in its various forms, by meeting all MCL of
Hawaii Administrative Rules, Title 11 Chapter 20 "Rules Relating
to Potable Water System," in the recycled water.

4. Controlling the concentration of biostimulants such as nitrogen and
phosphorus. Typically there are two sources of biostimulants in
irrigation, the recycled water and commercial fertilizer which is
applied as a supplement.

5. The application of recycled water over an aquifer which is used as
the domestic water supply will be restricted to deficit water
budget.
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Although increasing the use of water recycled from municipal wastewater can
greatly assist in meeting water requirements of the state, the practice must be
limited to areas that can safely accept the applied wastewater without
adversely effecting potable aquifers. Criteria for acceptability not only
include concentration levels of constituents and microbiologic parameters, but
also hydrogeologic suitability of an area due to the highly permeable nature of
soils and lavas of the state that permit rapid percolation of applied water

into the aquifers. The need to protect water quality of the potable aquifers
that wunderlie the wvast majority of land development, 1is of the utmost
importance. The following guidelines are designed specifically for those areas

which can safely accept the applied wastewater, without endangering aquifers
that supply drinking water.

C. The objective to delineate specific water application with recycled water
quality treatment was categorized into the following three interrelated

tasks:

1. Identification and characterization of the potential demands for
recycled water:

Table 3-1 is a summary list of suitable uses of recycled

water. A detailed description is presented in the text of
chapter III USES AND SPECIFIC REQUIREMENTS FOR RECYCLED
WATER;

2. To assess the potential public health and environmental risks

associated with the wuse of recycled water versus the level of
treatment of the recycled water:

The Ad Hoc Reuse Health Committee conducted a review of
epidemiological and microbiological literature with respect
to the appropriate uses of recycled water and advised DOH.
Chapter III USES AND SPECIFIC REQUIREMENTS FOR RECYCLED WATER
is a result of this process. The membership of this
committee is presented in Appendix B;

3. Identification of treatment requirements for production of safe and
reliable water that is suitable for its intended application.

The Hawaii Water Environment Association, (HWEA) Reuse
Technical Committee agreed to review engineering studies and
literature associated with these guidelines and advise DOH.
A particular focus has been on Chapter IV, TREATMENT DESIGN
PARAMETERS; Chapter V, DESIGN PARAMETERS FOR THE DISTRIBUTION
OF RECYCLED WATER; Chapter VI, ENGINEERING REPORTS AND
SUBMITTALS FOR TREATMENT FACILITIES; Chapter VII, APPROVAL
PROCESS FOR TREATMENT FACILITIES; and Chapter X, COMPLIANCE
REPORTS AND SUBMITTALS. The membership of this committee is
available in Appendix C;
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D. The objective to facilitate use of recycled water in greater amounts, by
more readily available knowledge of the conditions under which DOH can
attest to safety of uses of recycled water, was addressed by the Ad Hoc
Irrigation Committee and the Ad Hoc Reuse Users Committee.

The Ad Hoc Reuse Irrigation Committee has conducted a review of the
available literature with respect to the appropriate planning,
design and application of recycled water for irrigation. This
committee has addressed the issues in Chapter VIII, ENGINEERING
REPORTS AND SUBMITTALS FOR WATER REUSE PROJECTS; and Chapter IX,
APPROVAL PROCESS FOR WATER REUSE PROJECTS. The membership of this
committee is presented in Appendix D;

The Ad Hoc Reuse Users Committee has contributed operational
experience in the wuse of recycled water 1in their review of
operational concern which pertain to Chapter X, COMPLIANCE REPORTS
AND SUBMITTALS and the monitoring plan in appendices E & F. This
committee will continue their evaluation as the provisions of these
guidelines are implemented. The membership of this committee 1is
presented in Appendix G;

A concerted effort by committees and DOH to promote the reuse of
recycled water by expanding the variety of uses and matching them
with the appropriate level of treatment;

E. The objective to facilitate acceleration of planning, design, permitting,
and implementation of water reuse projects is being addressed by the
following: The submittals and approval processes for the treatment
facility and water reuse projects have been separated into individual
chapters. The reports and submittals for both treatment facilities and
reuse projects have been sequenced into three (3) phases of review and
comment; 1i.e., basis of design, engineering report and construction
plans.

The Wastewater Branch typically reviews projects to determine whether the
proposed treatment will meet the explicit standards. Since DOH has not
established groundwater standards, 1t places a burden both on the
Wastewater Branch and the design team to evaluate the effect of the
project regarding historical groundwater quality trend, mass loading due
to this project and the beneficial uses of the aquifer. This has not
proved satisfactory. To assist the Wastewater Branch in evaluating and
setting pertinent water parameter criteria for reuse projects over
aquifers used for potable water supply, DOH proposes to establish a
Groundwater Management Committee that will make such determinations on a
demand basis. The membership of this committee is presented in Appendix
A.

The purpose of the Groundwater Management Committee will be:

1. To determine target water quality criteria for the aquifer affected
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by a specific water reclamation project (e.g., TDS shall not exceed
250 mg/l in well No. 47).

2. To determine mass loading application rates for target water
quality parameters pertaining to a specific water reclamation
project (e.g., TDS loading shall not exceed an annual total of
5,400 lbs/acre nor shall any monthly total exceed 800 lb/acre).

3. To determine the monitoring strategy for a specific water

reclamation project.

DOH intends to establish by these guidelines, statewide reclamation criteria
for each varying type of recycled water use. In order to evaluate the
performance of reclamation facilities and water reuse projects, DOH intends to
initiate a review, and update the water reuse criteria at least every five
years or as necessary.

In the preparation and presentation of these guidelines, acknowledgement 1is
given to numerous federal, state and local agencies, in their contributions to
research, evaluation and regulations pertaining to water recycled from
municipal wastewater. Recognition is given to the California Department of
Health Services and the Florida Department of Environmental Regulations for
their publications and regulations regarding water reclamation; the American
Water Works Association, California-Nevada Section, for their publication
"Guidelines for the Distribution of Nonpotable Water." Special recognition is
given to the Ad Hoc Health Committee, the Hawaii Water Environment Association
(HWEA), Reuse Technical Committee and the Ad Hoc Reuse Irrigation Committee for
their expertise and commitment to this issue.

In order to assist the reader, the definition of terms is presented prior to
the body of the guidelines.

II DEFINITIONS

"Aerosol" means a solid suspended in air with or without preceding
evaporation.

"Airgap" means the unobstructed vertical distance through the free
atmosphere between the lowest opening from any pipe or faucet supplying water
to a tank, plumbing fixture, or other device and the flood-level rim of the
receptacle. The vertical distance shall be at least double the diameter of the
supply pipe above the flood-level rim and in no case shall the gap be less than
one inch.
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"Alarm" means an instrument or device which continuously monitors a
specific function of a treatment process and automatically gives warning of an
unsafe or undesirable condition by means of visual and audible signals.

"ASTM" is an abbreviation for American Society of Testing and Materials.

"Approved Laboratory Methods" means sample collection, sample
preservation, sample handling, holding times, chain-of-custody, analytical
procedures, field and laboratory quality assurance/quality control specified in
the latest edition of "Standard Methods for the Examination of Water and
Wastewater", prepared and published jointly by the American Public Health
Association, the American Water Works Association, and the Water Environment
Federation, or EPA or EPA equivalent standards and which are conducted in
approved laboratories. The latest edition means the 1990 edition or successor
editions upon being published.

"Approved Use Area" means a site with well defined boundaries, designated
by a drawing (in a user permit) approved by DOH to receive recycled water for
an approved use and in conformance with these guidelines.

"Aquifer" means a geological formation, group of formations, or part of a
formation that is capable of yielding a significant amount of water to a well,
tunnel or spring.

"Best Management Practices" or “BMPs” means the most effective,
practicable schedules of activities, prohibitions of conduct, maintenance
procedures, and other specifications of conduct to prevent or reduce pollution.
BMPs also include treatment requirements, operating procedures, and practices
to control site runoff, spillage or leaks, sludge or waste disposal, and
drainage from raw material storage.

"Biological treatment" means methods of wastewater treatment in which
bacterial or Dbiochemical action is intensified as a means of producing an
oxidized wastewater.

"Coagulated wastewater" means oxidized wastewater in which colloidal and
finely divided suspended matter have been destabilized and agglomerated up
stream of a filter by the addition of suitable floc-forming chemicals or by an
equally effective method.

"Contact" means the mode of transmission by which a person or animal has

the opportunity to acquire an infected agent, pathogenic organism, by means of:

inhalation, 1lesions in the skin, exposure to mucus membrane and skin or

ingestion, such as placing objects in the mouth. It includes consumption of
water with a volume less than 100 ml.

"Contaminant" means any substance or matter which causes, directly or
indirectly, a detrimental physical, chemical, biological or radiological change
in the existing water quality; used interchangeable with pollutant.
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"Cooling Tower" means a device used to cool water and dissipate unwanted
heat into the atmosphere through the evaporation of a portion of the water
being cooled.

"Cross-Connection" means any physical arrangement whereby a public water
supply 1is connected, directly or indirectly, with any other potable water
supply system, sewer, drain, conduit, pool, storage reservoir, plumbing
fixture, or other device which contains, or may contain contaminated water,
sewage, or other waste or liquid of unknown or unsafe quality which may be
capable of imparting contamination to the public potable water supply as a
result of backflow. By-pass arrangements, Jjumper connections, removable
sections, swivel or changeover devices, and other temporary or permanent
devices through which, or because of which backflow could occur are considered
to be cross-connections.

"Dairy animal" means an animal which produces milk that is consumed by
humans, or used for products consumed by humans.

"Director" means the director of health or a duly authorized
representative.

"Direct beneficial use" means the use of recycled water which has been
transported from the point of production to the point of use without an
intervening discharge to waters of the state.

"Disinfection" means a process which inactivates or removes pathogenic
organisms in water by chemical or physical means.

"DOH" is an abbreviation for Hawaii State Department of Health.

"Drift" means the amount of water that escapes to the atmosphere as water
droplets from a cooling system.

"Drip irrigation" means application of water from emitters, either on the
surface or subsurface, that are part of the piping system alongside the plants
being irrigated and that discharges at a rate not to exceed 2 gallons per hour
per emitter.

"Subsurface drip irrigation" means application of recycled water at
least 4 inches below the finished grade, by discharging it from orifices in

piping.

"Emitter or dripper" means a flow control device which applies water at a
single point and creates no spray or jet.

"Evaporative condenser" means a device similar to a cooling tower used to
dissipate unwanted heat from an air conditioning system or industrial process
through the condensation of gaseous refrigerants and the evaporation of some of
the resulting liquid.
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"F-specific bacteriophage MS2" means a strain of a specific type of virus
which infects coliform bacteria, is obtained from the American Type Culture
Collection (ATCC 15597B1), is grown on lawns of E. coli (ATCC 15597) as
describe by Adams in 1959 (Adams, M. H. 1959. Bacteriophages. Interscience
Publishers, 1Inc.), and is assayed by the plaque forming unit (PFU) method
described by Adams in 1959 on Trypticase soy agar (Difco, Detroit, Michigan).

"Filter" means a unit for carrying out the process of filtration which
consists of the combination of filter medium and suitable hardware for
constraining and supporting the filter medium in the path of the water. For
example, 1in the case of a cartridge filter, the filter includes both the
cartridge and the housing.

"Filtered Effluent" means an oxidized effluent which under specified
process conditions that have been demonstrated to the satisfaction of DOH to
consistently and reliably produce an effluent that does not exceed 2 ntu at any
time.

"Food crop" means any crop intended for human consumption.

"Formation" means a body of rock characterized by a degree of lithologic
homogeneity or similarity which is prevailingly, but not necessarily, tabular
and is mappable on the earth's surface or traceable in the subsurface.

"Graywater" means liquid waste from a dwelling or other establishment
produced by bathing, washdown, minor laundry and minor culinary operations, and

specifically excluding toilet waste.

"Groundwater" means water located underground in the zone of saturation

that moves freely to points of discharge (e.g., springs) and withdrawal (e.qg.,
wells and tunnels). Groundwater includes water impounded by dikes, perched on
geologic strata or low permeability, or floating upon and displacing salt
water. It includes water which comes from artesian and non-artesian sources,

as well as the subflow of streams and underground streams.

"High efficiency drift reducer" means a feature of a cooling system or
air conditioning system that prevents the rate of generation of drift from
exceeding 0.00008 gallon drift per gallon water circulated through the system
in the same period of time.

"Hose bib" means a faucet or similar device to which a common garden hose
can be readily attached.

"Industrial Cooling" means cooling of material or air and does not
include air conditioning for comfort of persons in a building.

"Injection" means the disposal or emplacement of fluids, either under
pressure or by gravity flow, into a subsurface formation or formations.
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"Injection Well" means a well into which subsurface disposal of fluid or
fluids occur or is intended to occur by means of injection.

"Landscape Impoundment" means an impoundment in which recycled water is
stored or used for aesthetic enjoyment or landscape irrigation, or which
otherwise serves a similar function and is not intended to include public
contact.

"Lysimeter" means a device for measuring percolation of water through
soils and sampling soil water for chemical analyses.

"Microscopic Particulate analysis" means a standardized procedure for
sample collection and microscopic examination to determine the occurrence, size
and type of microorganisms and other particles. Comparison of quantitative
numbers from analyses of raw and finished water samples can assist in
determination of overall filtration efficiency.

"Mist" means droplets of water suspended in air, that are visible to the
eye and fall more slowly than rain.

"Modal time" means the amount of time elapsed between the time that
tracer, such as salt or dye, 1s injected into influent at the entrance to a
chamber and the time that the highest concentration of the tracer is observed
in water where it is discharged from the chamber.

"Multibarrier treatment" means a series of wastewater treatment processes
that provide for both removal and inactivation of waterborne pathogens.

"Multiple unit" means two or more units of a treatment process which
operate in parallel and serve the same function.

"Municipal wastewater" means waste discharged from a community sewerage
system, that is comprised of wastewater derived from ordinary human habitation
or human activities including, but not limited to, wastewater from dwellings,
hotels, hospitals, and comfort stations or a mixture of domestic wastewater and
waste from industry or other activity and/or waste or water from other sources.

"Nephelometric turbidity unit or NTU" means a measurement of turbidity as
determined by the ratio of the intensity of light scattered by the sample to
the intensity of incident light as measured by the method 2130 B. in Standard
methods for the examination of Water and Wastewater, 20" ed.; Eaton, A.D.,
Clesceri, L.S., and Greenberg, A.E., Eds; American Public Health Association:
Washington, DC, 1995; p.2-8.

"Native enteric animal virus" means a virus that infects the intestine of
humans, which is present in wastewater as a result of discharge of sewage into
the sewer system.
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"Nonpotable" means not suitable for drinking by humans.

"Nonrestricted recreation impoundment" 1is an impoundment of recycled
water in which no limitations are imposed on Dbody-contact water sport
activities. Nonrestricted recreation impoundment does not include swimming
pools where water is recirculated for disinfection.

"Overspray" means water which is transmitted through the air to a
location other than where the direct application of recycled water is intended.

"Oxidized wastewater" means wastewater in which the organic matter has
been stabilized, is nonputrescible, and contains dissolved oxygen.

"Particle counter" means an instrument which both counts and sizes
particles, usually one particle at a time, typically by blocking or scattering
of a narrow beam of light.

"Particle size" means the size of a particle as determined by its
smallest projected dimension, usually expressed in micrometers (microns).

"Pathogen" means any agent, especially a microorganism, capable of
causing disease.

"Person" means any individual, partnership, firm, association, public or
private corporation, the State or any of its political subdivisions, trust
estate or any other legal entity (as the same meaning as defined in section
342D-1, HRS).

"Peak Dry Weather Design Flow" means the arithmetic mean of the maximum
peak flow rates sustained over some period of time (for example three hours)
during the maximum 24-hour dry weather period. Dry weather period is defined
as periods of little or no rainfall.

"Ponding" means retention of piped water on the surface of ground or man-
made surface for a period of 2 hours following the cessation of an approved
recycled water use activity such that potential risk to the public health may
result.

"Potable" means suitable for drinking by humans.

"Power Source" means a source of supplying energy to operate unit
processes.

"Purveyor" means one who sells or gives recycled water to an end user, or
to an intermediary other than a public or private entity providing water
service.

"Purveyor Supervisor" means the person(s) delegated by the distributor of
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the recycled water who is responsible for operation and maintenance of the
treatment and distribution facilities of recycled water, prevention of cross-
connection, and surveillance of all recycled water users.

“Recycled water” means treated wastewater that by design is intended or
used for a beneficial purpose.”

"Recycled water system" means a facility which conveys to users or
applies or otherwise uses recycled water. Recycled water systems are
subdivided into distribution and use systems. Recycled water systems include
all piping, storage, and repressurization facilities to deliver recycled water
to users, but exclude treatment works.

"R-1 Water (Significant reduction in viral and bacterial pathogens)"
means recycled water that is at all times oxidized, then filtered, and then
exposed, after the filtration process, to:

A. A disinfection process that, when combined with the filtration
process, has been demonstrated to inactivate and/or remove 99.999
percent of the plaque-forming units of F-specific bacteriophage
MS2, or polio virus in the wastewater. A virus that is at least
resistant to disinfection as polio virus may be used for purposes
of demonstration; and

B. A disinfection process that 1limits the concentration of fecal
coliform bacteria to the following criteria:

(1) The median density measure in the disinfected effluent does
not exceed 2.2 per 100 milliliters utilizing the
bacteriological results of the 1last seven days for which
analyses have been completed; and

(2) The density does exceed 23 per 100 milliliters in more than
one sample in any 30-day period; and

(3) No sample shall exceed 200 per 100 milliliters.

"R-2 Water (Disinfected Secondary-23 Recycled Water)" means recycled
water that has been oxidized, and disinfected to meet the following criteria:

A. Fecal coliform bacteria densities as follows:
(1) The median density measured in the disinfected effluent does
not exceed 23 per 100 milliliters utilizing the

bacteriological results of the 1last seven days for which
analyses have been completed; and

(2) The density does not exceed 200 per 100 milliliters in more
than one sample in any 30-day period.
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"R-3 Water (Undisinfected Secondary Recycled Water)" means oxidized
wastewater.

"Reclamation or Treatment facility" means an arrangement of devices,
structures, equipment, processes and controls which produce a recycled water
suitable for the intended reuse.

"Residence" means a home and the land surrounding the home within the
property line of land owned by the home owner; and includes a dwelling, yard
area of dwelling, and other place resided in and frequented by children (e.qg.,
day care center, school, park, playground, school vyard); and includes a
dwelling, vyard area of a dwelling, and other place intended especially for
persons who are physiologically infirm, ill, or attempting to recuperate from
illness (e.g., a hospital, rest home, convalescent center).

"Restricted recreational impoundment”" is a body of recycled water in
which recreation is limited to fishing, boating and other non-body-contact
water recreational activities.

"Runoff" means flow of water along the surface of the ground or other
natural or manmade surfaces, including but not limited to pedestrian walkways,
streets, playground surfaces, and grassy slopes.

"Secondary sedimentation" means the removal by gravity of settleable
solids remaining in the effluent after the biological treatment process.

"Spray irrigation" means application of recycled water to crops to
maintain vegetation or support growth of vegetation by spraying it from
sprinklers, micro-sprinklers or orifices in piping.

"Standby power source" means an automatically actuated self-starting
alternate energy source maintained in immediately operable condition and of
sufficient capacity to provide necessary service during failure of the normal
power supply.

"Standby replacement equipment" means reserved parts and equipment which
can be placed in operation within a 24-hour period to replace broken-down or
worn-out units.

"Standby unit process" 1is an alternate unit process or an equivalent
alternative process which is maintained in operable condition and which 1is
capable of providing comparable treatment for the entire design flow of the
unit for which it is a substitute.

"State Waters" has the meaning defined in HRS section 342D-1, and
includes drainage ditches, whether or not water is always flowing in them.

"Surface Irrigation" means application of recycled water by means other
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than spraying such that contact between the edible portion of any food crop and
recycled water is prevented.

"Swimming Pool" means an artificial basin, chamber or tank used, or
intended to be used, for swimming, diving, or recreative bathing or as a spa.

"Tertiary sedimentation" means the removal by gravity of settleable
solids remaining in the secondary effluent after the chemical treatment
process.

"Theoretical detention time" means the value obtained by dividing the
volume of a chamber, through which fluid flows, by the flow rate expressed in
amount of fluid volume per unit of time.

"Turbidity" means a measure of the ability of a solution to scatter
light. Light scattering is usually caused by the presence of small particles.

"User (customer)" means any person, firm, corporation, association or
agency receiving recycled water service.

"Underground Injection Control (UIC)" means the underground injection
control program under Part C of the Safe Drinking Water Act (P.L. 93-523),
Chapter 340E HRS, and HAR Chapter 11-23.

"Underground Injection Control Line (UIC Line)" means the line on the
DOH's USGS maps which separates, in plan view, exempted aquifers and USDW.

"Unit Process" means an individual stage in the wastewater treatment
sequence which performs a major single treatment operation.

"User Supervisor" means a person designated, by the owner or manager of
the property upon which recycled water will be applied, who will carry-out the
responsibility of the owner or manager of the property for: (a) installation,
operation and maintenance of system that enables recycled water to be used; (b)
prevention of potential hazards; (c) dimplementation and compliance with
provisions of these guidelines and other associated documents; and (d)
coordination with the cross-connection control program with the supplier of
drinking water.

"Vector Control" means the prevention and control of vectors and pests
(mosquitoes, flies, rats etc.) of public health significance.

"Wastewater Branch" means the branch of DOH that receives and reviews
certain specific water reclamation system and facility documents submitted for
comment and/or approval. The address for the Wastewater Branch is:

Page 14
Guidelines for the Treatment
and Use of Recycled Water 5/15/02



State of Hawaii
Department of Health
Wastewater Branch
919 Ala Moana Blvd.
Honolulu, HI 96814

"Water Reuse" means the treatment of wastewater to a quality that makes

it suitable for one or more beneficial uses and the subsequent use of the
treated water.

IITI USES AND SPECIFIC REQUIREMENTS FOR RECYCLED WATER

There are three categories of recycled water:
R-1 Water (Significant reduction in viral and bacterial pathogens);

R-2 Water (Disinfected secondary-23 recycled water, which means secondary
treatment with disinfection to achieve a median fecal coliform limit of
23 per 100 ml based on the last seven days for which analyses have been
completed); and

R-3 Water (Undisinfected secondary recycled water).

A. USES FOR R-3 WATER

1. Recycled water used for the purposes cited below in paragraph 2 of this
section shall be at all times R-3 Water or recycled water with
concentrations of potentially pathogenic organisms lower than those of R-
3, such as R-2 and R-1 Waters.

2. R-3 Water is suitable for, from a public health standpoint, and shall be
restricted to, the following purposes:

a. Surface, drip, subsurface irrigation of feed, fodder and fiber
crops, and pasture for animals not producing milk for human
consumption;

b. Surface, drip or subsurface irrigation of non-food bearing tree,

provided no irrigation with recycled water occurs for a period of
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14 days prior to harvesting or allowing access by the general
public;

C. Surface, drip or subsurface irrigation of seed crops that are not
eaten by humans;

d. Surface, drip or subsurface irrigation of orchards and vineyards
where the recycled water does not come into contact with the edible
portion of the crop;

e. Surface irrigation or drip irrigation of ornamental nursery stock
and sod farms provided no irrigation with recycled water occurs for
a period of 14 days prior to harvesting, retail sale, or allowing
access by the general public;

f. Surface, drip or subsurface irrigation of a food crop which must
undergo extensive commercial, physical or chemical processing
determined by DOH to be sufficient to destroy pathogens, before it
is suitable for human consumption. This is allowed no later than
30 days before harvest;

g. Application within a reclamation facility for the following:

(1) Non-spray irrigation of landscape not contacted by the
general public;

(2) Polymer dilution water;

(3) Mechanical seal water for gas compressors;

(4) Cooling water for gas compressors and internal combustion
engines;

(5) Dilution water for chlorination;

(6) Mechanical seal water and cooling water for sludge pumps;

(7) Heat exchangers: air, water and oil cooling;

(8) Odor and gas absorption;

(9) Centrifuge flushing; and

(10) Flushing grit and sludge pipes; or

h. Such other uses as approved by DOH.
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B. USES FOR R-2 WATER

1. Recycled water used for the purposes cited in paragraph 2 of this section
shall be at all times R-2 Water or recycled water with concentrations of
potentially pathogenic organisms lower than those of R-2 and R-1 Waters.

2. R-2 Water is suitable for, from a public health standpoint, the purposes
cited under R-3 Water in these guidelines and shall be restricted to the
following purposes:

a. Subsurface irrigation:

(1)

Landscape and turf on parks, elementary school yards;

(2) Residential property  where managed by an irrigation
supervisor;

(3) Golf courses;

(4) Vineyards and orchards (e.g., banana, papaya);

(5) Food crops that are above ground and not contacted by
recycled water; and

(6) Pastures for milking and other animals.

b. Any form of irrigation for:

(1) Fodder crops (e.g., alfalfa) and fiber crops;

(2) Sod not installed by the general public;

(3) Trees grown for timber or firewood, and Christmas trees,
whether or not they are harvested by the general public;

(4) Trees and vines that do not have food crops on them when
irrigated;

(5) Seed crops that are not eaten by humans;

(6) Food crops which must undergo extensive commercial, physical
or chemical processing determined by DOH to be sufficient to
render it free of viable pathogenic agents, before it is
suitable for human consumption;

(7) Landscape on cemeteries, and around freeways;
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(8) Other landscape vegetation and non-edible plants. This 1is
allowed only where:

(a) The public would have access and exposure to irrigation
water similar to that which would occur along a freeway
or on a cemetery; and

(b) access 1s controlled so the irrigated area cannot be
used as if it were a part of a park, school yard or
athletic field;

(9) Landscaping of developments under construction, with no
access by the public during establishment period, no
overspray, and where workers use appropriate protective
equipment and clothing;

Surface, drip or subsurface irrigation of ornamental plants for
commercial use. This is allowed only if plants are harvested above
any portion contacted by recycled water. Subsurface irrigation
shall be supplied for the growth of all material wused in the
production of leis or other flowers used in human apparel;

Use in an industrial process that does not generate mist, does not
involve facial contact with recycled water, and does not involve
incorporation into food or drink for humans or contact with

anything that will contact food or drink for humans;

Water Jetting for consolidation of backfill material around
underground pipelines except potable water pipelines;

Dampening unpaved roads and other surfaces for dust control;

Dampening soil for compaction at construction sites, landfills, and
elsewhere;

Washing aggregate and making concrete;
Dampening brushes and street surfaces during street sweeping;

A source of supply for a landscape impoundment without a decorative
fountain; and

Flushing sanitary sewers; or

Such other uses as approved by DOH.

During a state of emergency at the recycled water use area as declared by
the Governor, R-2 may be used in the place of potable water or R-1 Water,
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for water purposes cited in the following items "a" through "c" of this
paragraph:

a. It may be used until no later than 10 days before harvest for any
form of irrigation to ornamental plants to be sold potted;

b. It may be used until no later than 10 days before harvest for
surface drip irrigation of a food crop. This is allowed if the
edible portion is never eaten raw without peeling, and is at least
two feet above the height reached by drip irrigation and at least
two feet above the ground surface, and no food crop is harvested
that has contacted irrigation water or the ground; and

c. It may be used until no later than 10 days before harvest for
surface or drip irrigation of a food crop. This is allowed if the
crop will only be cooked at a commercial cannery or subjected to
chemicals that kill microorganisms (e.g., canned pineapple, and

roasted coffee beans).

C. USES FOR R-1 WATER

Recycled water used for the purposes cited below in paragraph "2" of this
section shall be at all times R-1 Water.

R-1 Water is suitable for, from a public health standpoint, the purposes
cited under R-2 Water, and R-3 Water in these guidelines and shall be
restricted to the following purposes:

a. Any form of irrigation for food crops, including all edible root
crops, where the recycled water comes into contact with the edible
portion of the crop;

b. Any form of irrigation served by fixed irrigation system supplied
by buried piping for turf and landscape irrigation of:

(1) Golf courses;
(2) Parks, playgrounds, school yards, athletic fields;
(3) Residential property  where managed by an irrigation

supervisor; and

(4) Roads sides and medians;
c. Any form of irrigation for pasture where milking animals, and other
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animals graze;

d. Any form of fire fighting from outdoor hydrants, fire trucks, or
aircraft;

e. Cooling saws while cutting pavement;

f. Spray washing of electric insulators on utility poles;

g. High pressure water blasting to clean surfaces;

h. Drinking water for animals may be accepted if it will not be given
to dairy animals, and the applicant demonstrates to the

satisfaction of DOH there will be no unreasonable risk of
occurrence of adverse effects on the animal related to chemical
constituents or radioactivity;

i. Supply for commercial and public laundries for clothing and other
linens;
J. Industrial cooling in a system that does not have a cooling tower,

evaporative condenser, or other feature that emits wvapor or
droplets to the open atmosphere or to air to be passed into a
building or other enclosure occupied by person;

k. Supply for addition to a cooling system or air conditioning system
with a cooling tower, evaporative condenser, or other feature that
emits vapor or droplets to the open atmosphere or to air to be
passed into a building or other enclosure occupied by a person,
when all of the following shall occur:

(1) A high efficiency drift reducer is used and the system is
maintained to avoid greater rate of generation of drift than
that with which a high efficiency drift reducer 1is
associated;

(2) A continuous biocide residual, sufficient to prevent
bacterial population from exceeding 10,000 per milliliter, is
maintained in circulating water; and

(3) The system 1is inspected by an operator, capable of
determining compliance with this subdivision, at least once
per day;

1. In the absence of one or more of the three conditions in paragraph

"k" above, it 1s suitable for addition to such a cooling or air
conditioning system when the purveyor of R-2 Water wuses has
demonstrated to the satisfaction of DOH that the probability of
intestinal infection with virus will not exceed 1 in 10,000 under
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the specific conditions of use and that growth of Legionella will
be controlled to avoid a concentration that could pose a
significant hazard to health;

m. Industrial process that does not generate mist or facial contact
with recycled water unless personal protective equipment is worn;

n. Water jetting for consolidation of backfill material around potable
pipelines and for compaction of soil backfill above such pipelines.
When there is a shortage of potable water and such use had been
approved for a specific project by the public water system agency
that owns the pipeline, and by DOH and conforms with the following
conditions:

(1) The public water system that owns the pipeline shall have
access and opportunity to have its inspector on the job site
while recycled water is being used;

(2) Recycled water shall be used in the pipeline trench only when
the pipeline is filled with the highly chlorinated water for
new main disinfection and is used under pressure;

(3) The new main disinfection procedure, including checking
chlorine residual and collecting bacteriological samples,
shall be completed after the use of recycled water in the
pipeline trench has ceased;

(4) Precautions shall be taken to minimize opportunities for any
recycled water to enter a pipeline under construction (e.g.,
keeping ends of pipe lengths covered, etc.); and

(5) For other than "hot taps," an appropriate buffer zone of at

least 50-foot radius, shall be established to reduce the risk
of contamination to the existing water supply line;

0. Flushing toilets and urinals in types of buildings and institutions
approved by DOH and where counties have adopted a provision in
their plumbing code pertaining to the use of a dual water supply
within a building;

- A source of supply for a decorative fountain if the recirculating
water does not support growth of microorganisms from the
surrounding environment that could infect either the respiratory or
digestive system of mammals;

q. A source of supply for:

(1) A restricted recreation impoundment; and
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(2) Basins at fish hatcheries;
r. Washing of hard surfaces e.g., parking lots and sidewalks; or

S. A use other than those cited in this section may be accepted if DOH
is satisfied that there will be no unreasonable risk of occurrence
of events wherein humans would not take appropriate sanitary
precaution when coming in contact with recycled water.

3. There may be recycled water uses where additional level of pathogen
reduction is warranted.

D. PRECAUTIONS FOR ALL USES OF RECYCLED WATER

1. The provisions of this section shall be complied with when any recycled
water is used on an approved use area. Use of recycled water without an
approval from DOH is prohibited;

2. The purveyor of recycled water shall provide a copy of these guidelines
to the users (i.e. property managers) to whom it provides recycled water,
and shall obtain their agreement in writing to comply with all applicable
provisions of these guidelines;

3. Signs shall be posted where recycled water is used pursuant to the PUBLIC
EDUCATION and EMPLOYEE TRAINING PLAN specified in Chapter VIII;

4. Best Management Practices shall be taken to prevent ponding of recycled
water;
5. Recycled water shall always be managed to avoid conditions conducive to

proliferation of mosquitoes and other vectors, and to avoid creation of a
public nuisance or health hazard;

6. Best Management Practices shall be used to mitigate discharge, runoff, or
overspray beyond the approved use area boundaries;

7. Spray of recycled water shall not be allowed to contact an external
drinking water fountain;

8. The following precautions pertain to the use of R-1 Water only:

a. There shall be no irrigation within a minimum of 50 feet of any
drinking water supply well;

b. The outer edge of an impoundment shall be located at least 100 feet
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from any drinking water supply well; and

c. Drainage shall be controlled to prevent recycled water from coming
within 50 feet of a drinking water supply well;

9. When R-2 WATER is used, spray irrigation of landscape or crops shall be
limited so that the outer periphery of the irrigated area is not within
500 feet of:

a. A residence property; or

b. A place where public exposure could be similar to that at a park,
elementary school yard or athletic field;

10. The following precautions pertain to the use of R-2 Water only:

a. There shall be no irrigation within a minimum of 100 feet of any
drinking water supply well;

b. The outer edge of the impoundment shall be located at least 300
feet from any drinking water supply well; and

c. Drainage shall be controlled to prevent recycled water from coming
within 100 feet of a drinking water supply well;

d. Spray irrigation shall be performed during periods beginning when
the area is closed to the public and the public is absent from the
area, and end at least one hour before the area 1is open to the
public. Subsurface irrigation may be performed any time;

11. Whether the discharge is from a tank truck, sprinkler, or other device,
or runoff, the application of R-2 WATER shall be controlled by complying
with the following:

a. Creation of visible mist is minimized;
b. Direct, overspray, or runoff, is confined to the approved use area;
c. Direct, overspray, or runoff does not contact or enter a dwelling,

food handling facility, passing vehicle, or a place where the
public may be present;

d. Direct, overspray, or runoff does not contact a drinking fountain,
a table, a chair, bench, barbecue area, a yard at a residence, or
an area with frequent human contact; and

e. Direct, overspray, or runoff shall not be allowed to contact or
enter a place where access and exposure to wetted surface, could be
similar to that at a park, playground, or school yard;
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12. The following precautions pertain to the use of R-3 Water only:

a. There shall be no irrigation within a minimum of 150 feet of any
drinking water supply well;

b. The outer edge of the impoundment shall be located at least 1000
feet from any drinking water supply well; and

c. Drainage shall be controlled to prevent recycled water from coming
within 150 feet of a drinking water supply well; and

13. R-3 Water shall be controlled to comply with the following:

a. Mist shall not be created;

b. Recycled water shall not be sprayed unless approved by DOH;

c. Runoff shall be confined to the recycled water use area;

d. Runoff does not contact or enter a dwelling, food handling
facility, passing vehicle, or a place where the public may be
present;

e. Runoff does not contact a yard at a residence, or an area with

frequent human contact; and

f. Runoff does not contact or enter a place where access and exposure
to a wetted surface could be similar to that at a park, playground,
or school yard.

14. Table 3-1 is an attempt to present in table form, many of the above
mentioned suitable uses, class of recycled water and mode of application
in a summary table. When using this summary table, one should check the

written text in this section and in Section D "Precaution" for All Uses
of Recycled Water for additional limitations associated with the use.
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TABLE 3-1 SUMMARY OF SUITABLE USES FOR RECYCLED WATER

SUITABLE USES OF RECYCLED WATER R1 R2 R3
IRRIGATION: (S)pray, (D)rip & Surface, S (U)bsurface, (A)LL=S
D & U, Spray with (B)uffer, (N)ot allowed, /=or
Golf course landscapes A U/B N
Freeway and cemetery landscapes A A N
Food crops where recycled water contacts the edible ' N N
portion of the crop, including all root crops
Parks, elementary schoolyards, athletic fields and A U N
landscapes around some residential property
Roadside and median landscapes A U/B N
Non-edible vegetation in areas with limited public A AB U
exposure
Sod farms A AB N
Ornamental plants for commercial use A AB N
Food crops above ground & not contacted by irrigation A U N
Pastures for milking and other animals A U N
Fodder, fiber, and seed crops not eaten by humans A AB DU
Orchards and vineyards bearing food crops A D/U DU
Orchards and vineyards not bearing food crops during A AB DU
irrigation
Timber and trees not bearing food crops A AB DU
Food crops undergoing commercial pathogen destroying A AB DU
process before consumption
SUPPLY TO IMPOUNDMENTS: (A)llowed (N)ot allowed
Restricted recreational impoundments A N N
Basins at fish hatcheries A N N
Landscape impoundments without decorative fountain A A N
Landscape impoundments with decorative fountain A N N
SUPPLY TO OTHER USES: (A) llowed (N)ot allowed
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SUITABLE USES OF RECYCLED WATER R1 R2 R3
Flushing toilets and urinals A N N
Structural fire fighting A A N
Nonstructural fire fighting A A N
Commercial and public laundries A N N
Cooling saws while cutting pavement A N N
Decorative fountains A N N
Washing yards, lots and sidewalks A N N
Flushing sanitary sewers A A N
High pressure water blasting to clean surfaces A N N
Industrial Process without exposure of workers A A N
Industrial Process with exposure of workers A N N
Cooling or air conditioning system without tower, A A N
evaporative condenser, spraying, or other features that
emit vapor or droplets
Cooling or air conditioning system with tower, A N N
evaporative condenser, spraying, or other features that
emit vapor or droplets
Industrial boiler feed A A N
Water jetting for consolidation of backfill material A N N
around potable water piping during water shortages
Water jetting for consolidation of backfill material A A N
around piping for recycled water, sewage, storm
drainage, and gas; and electrical conduits
Washing aggregate and making concrete A A N
Dampening roads and other surfaces for dust control A A N
Dampening brushes and street surfaces in street A A N
sweeping

"Allowed under the following conditions:
The turbidity of the influent to the filters is continuously measured, the
influent turbidity does not exceed 5 NTU for more than 15 minutes and never
exceeds 10 NTU, and that there is the capability to automatically activate
chemical addition or divert the wastewater should the filter influent
turbidity exceed 5 NTU for more than 15 minutes. The UV disinfection unit
must conform to Appendix K: UV Disinfection Guidelines for R-1 Water.
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E. GROUNDWATER RECHARGE

Groundwater recharge criteria and requirements are divided into categories. The
classification is based on whether the recharge directly affects a non-potable
or potable aquifer. For projects that are over an aquifer classified as
potable, the application rates that exceed the consumptive evapotranspiration of
the vegetative cover will be considered a recharge project. For projects that
are over an aquifer classified as non-potable, where the design monthly (deep)
percolation rate (DMPR) 1is greater than 20 percent of the maximum monthly
application rate (MMAR) minus the DMPR, the project will be designated as a
recharge project. In other words, when the design monthly application rate is
greater than 1.2 times the vegetative consumption rate, then the project would
be considered a recharge project. See Appendix E for additional monitoring
requirements.

Recycled water used for groundwater recharge Dby surface or subsurface
application shall be at all times of a quality that fully protects public
health. The DOH evaluation of proposed groundwater recharge projects and
expansion of existing projects will be made on an individual case basis where
the use of recycled water involves a potential risk to public health.

The DOH evaluation will be based on all relevant aspects of each project,
including the following factors: treatment provided; effluent quality and
quantity, effluent or application spreading area operation; soil
characteristics; hydrogeology; resident time; and distance to withdrawal.

This section is applicable to all waste, wastewater, or recycled water put in an
impoundment lacking a liner impervious to water or recharging the groundwater
that can be used for a potable water supply.

If in the future a community wishes to augment its potable water supply by
recharging the potable water supply aquifer with recycled water, DOH will review
such a request based on findings of a public hearing or a public referendum.

IV TREATMENT DESIGN PARAMETERS

From a public health standpoint, it is logical that a greater assurance of
reliability should be required for a system producing recycled water for uses
where direct or indirect human contact with recycled water is 1likely, than
should be required for one producing wastewater effluent where the possibility
of contact is remote.
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A. TREATMENT PROCESSES

1. The production of R-1 Water used for the purposes cited in Chapter III of
these guidelines shall at all times conform with the requirements
specified in the definition of R-1 Water. Effluent other than from an
activated sludge treatment process listed in Table 70-1 of the "Design
Standards" [24], should not be used for the production of R-1 Water
without a demonstration to the satisfaction of DOH that the effluent has
undergone treatment that renders the concentration of potentially
pathogenic organisms as low as that which can be achieved by chlorination
of activated sludge effluent to meet the requirements specified in the
definition of R-1 Water.

The following are treatment processes used in Hawaii that have
demonstrated treatment sufficient to reliably produce an effluent that
meets the requirements specified in the definition of R-1 Water:

a. Figure 4-1 presents a typical example of a treatment flow diagram
for a secondary treatment plus direct filtration.

b. Contact filtration is another alternative following secondary
treatment with continuous chemical addition/coagulation. Similar
to the direct filtration alternative, the contact filtration
process configuration does not include an intermediate
clarification step. Chemical addition-coagulation is accomplished
through a rapid mixer or an 1in-line mixer mechanism with
flocculation and aggregation occurring subsequently in the lower
layers of the deep bed up-flow filter or the upper layers of a deep
bed gravity filter. Figure 4.2 provides a typical example showing a
treatment flow diagram.

2. The production of R-2 Water used for the purposes cited in Chapter III of
these guidelines shall at all times conform with the requirements
specified in the definition of R-2 Water.

3. The production of R-3 Water used for the purposes cited in Chapter III of
these guidelines shall at all times conform with the requirements
specified in the definition of R-3 Water.
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B. SECONDARY TREATMENT UNIT REQUIREMENTS

Biological treatment means methods of wastewater treatment in which bacterial or
biochemical action 1is intensified as a means of producing an oxidized
wastewater. Oxidized wastewater is wastewater in which the organic matter has
been stabilized, is nonputrescible, and contains dissolved oxygen. Secondary
treatment unit shall meet the minimum design parameters found in Hawaii
Administrative Rules (HAR) Chapter 11-62.

C. COAGULATION

Prior to chemical addition, the wastewater must have received at least secondary
treatment. The main purpose of coagulation, in conjunction with flocculation, is
to enhance particulate removal during the filtration process.

1. Chemical pretreatment facilities are required in all cases where granular
media filtration is used for the production of R-1 water; even if a
filtered effluent can meet the turbidity criteria under normal operating
conditions without <coagulant addition. For these water reclamation
treatment facilities using granular media filtration requiring
coagulation, the following guidelines are applicable:

a. Continuous turbidity monitoring and recording of the secondary
effluent is required such that the subsequent coagulant addition can
be automatically adjusted to provide coagulant dosages under varying
conditions.

b. Coagulant, such as alum, lime, ferric chloride, or polymers are
acceptable if it can be demonstrated that they are effective and
reliable in meeting the filtered effluent and turbidity criteria.
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C. Chemical pretreatment facilities including rapid mix or equivalent
and flocculation Dbasins, except 1in the cases of the contact
filtration and membrane filtration processes, should be provided in
the design to assure conformity with provisions of this section
under all operating conditions, whether or not a filtered effluent
can meet the filtered effluent criteria.

d. Adequate initial rapid mixing or equivalent should be provided to
assure effective dispersion of the coagulant into the wastewater.

e. Low energy mixing should be provided after coagulant is added, and
adequate residence time should be provided between the addition of
coagulant and filtration process to assure that floc forms prior to
filtration and does not form after filtration. Residence time
required to accomplish that shall be determined by experiment. Flow
turbulence and/or mixing should be controlled to prevent break-up of

floc.
f. There should be adequate time after coagulant addition for a visible
floc to form prior to filtration. This floc formation time varies

for each wastewater and type of coagulant used. Floc formation may
take five minutes or more, and the time required should be
determined for each individual case. Long contact times may require
some form of slow mixing to prevent settling of flocculated
particles. Flow turbulence and/or mixing should be controlled to
prevent break-up of floc. The addition of coagulant at a location
that does not provide adequate contact time is not acceptable and
may cause a deterioration of the effluent by inducing flocculation
after filtration.

g. Wastewater influent can vary appreciably, and preliminary studies
should be conducted to determine the optimum dose of coagulants and
polymer for each proposed project.

2. The direct filtration process can be used for the production of R-1 Water
if the coagulation/flocculation processes are continuous. All R-1 water
reclamation facilities using direct filtration should have, at a minimum,
two operating units per treatment process (coagulation or rapid mix, and

flocculation). This is to assure complete and continuous treatment at all
times, even 1f one of the units is shut down for repair, service or
backwash. The following is a guideline for the chemical treatment in

direct filtration process intending to produce R-1 Water:

a. Rapid mix unit detention time should be less than 30 seconds; and
b. Flocculation unit detention time should be between 20 to 45 minutes.
3. Chemical coagulation is not required for facilities intended to produce R-
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1 water using membrane filtration and R-2 and R-3 waters.

4. All coagulation process units should be provided with the following
features for uninterrupted coagulant feed:

a. Standby feeders;
b. Adequate chemical storage and conveyance facilities; and
c. Adequate reserve chemical supply.
D. FILTRATION
1. Turbidity by itself is not intended to be a measure of pathogen removal.

Turbidity is used as a measure of the coagulation-flocculation-—
sedimentation-filtration process effectiveness and as a means of assuring
a quality effluent wupon disinfection. Therefore, for R-1 Water the
turbidity requirement specified below must be met:

a. A continuous recording turbidimeter shall be installed and operated
prior to and after the filtration process; and

b. The filtered effluent turbidity shall not exceed 2.0 NTU.
Filtered effluent with greater than 2.0 NTU shall be diverted to a
backup disposal system acceptable to DOH;

c. For R-1 application of edible crops, the turbidity of the influent
to the filters is continuously measured, the influent turbidity does
not exceed 5 NTU for more than 15 minutes and never exceeds 10 NTU,
and that there is the capability to automatically activate chemical
addition or divert the wastewater should the filter influent
turbidity exceed 5 NTU for more than 15 minutes.

2. A continuous recording turbidimeter should be provided for the filtered
effluent and may be provided for monitoring each filter to ensure that the
filtered water meets the performance criteria. Rationale: Typically
there are many filters in a treatment facility. If the 2 ntu is exceeded,
the entire flow needs to be diverted from the intended use. Then the
operator has the onerous task of determining what went wrong and to remedy
the situation. For example, if only one of the up-flow filters has a
malfunction, the operator would normally test each one either with a
portable turbidimeter or some other piping configuration, until the
correct one 1is identified. A standby filter can be brought on line and
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the malfunctioning filter can be taken off line for diagnostic testing.
After the backwash cycle, some filters require development prior to being
brought on line. A turbidimeter is used to determine when the development
of the filter is adequate to produce the desired product water.

3. Adequate standby filtration capacity should be provided which is capable
of processing the peak flow at the approved filtration rate under the most
stressful conditions. The most stressful condition is defined by peak
flow with one or more filters in the backwash mode and one out of service.

For example, if one filtration unit is capable of meeting the filtered
effluent criteria during the peak flow conditions then one standby
filtration unit of equal capacity is recommended and one filtration unit
of equal capacity in backwash mode is recommended. If multiple filtration
units are required in order to comply with the filtered effluent criteria
during the peak flow conditions then, in addition there shall be at least
one standby filtration unit of the equal capacity and at least one
filtration unit in backwash mode. If any of the multiple filtration units
differ in capacity, the standby filtration unit capacity shall be equal to
the largest unit.

There are a variety of filtration technologies potentially applicable to

the production R-1 Water. Granular media filtration and membrane
filtration have Dbeen successfully used and capable of meeting the R-1
criteria. Several, pre-engineered modular package plants that utilize

rapid sand or multi-media filtration systems in conjunction with a number
of other processes including coagulation, flocculation, dissolved air
floatation, and sedimentation are available. Some of these package plants
may meet the R-1 criteria. However, the protocol presented in the
Guidelines for the Demonstration of Filtration Performance Criteria are
presented in Appendix J shall be applied to testing the R-1 criteria for
package plants or other filtration devices.

Alternate technologies do not have the same level of performance history
as granular media filtration systems. Thus, alternate filtration
technologies must be evaluated not only from the standpoint of the product
water quality, but also with consideration for the level of operational
difficulty, operational constraints, reliability of the system components,
and adaptability to wvarious flow and loading conditions. The extent of
pilot studies for alternate technologies will vary with system operational
capability, flow and loading variability, and availability of data from
similar applications.

4. Guidelines for the Demonstration of Filtration Performance Criteria are
presented in Appendix J.

5. Filtration is not required for facilities intended to produce R-2 and R-3
Waters. However, new R-2 facilities constructed after May 30, 2002, will
be required to install a continuous recording turbidimeter at a point
after the secondary treatment. Continuous monitoring of the turbidity will
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be required.

E. DISINFECTION

In Hawaii, wastewater effluent is most commonly disinfected by chlorine.
However, chlorine 1is known to have serious toxic effects on aquatic 1life

following discharge of chlorinated effluent to surface waters. In addition,
chlorine can react with organics contained 1in wastewater to form wvarious
chlorinated hydrocarbons, such as trihalomethanes. Chloroform (CHCls), for

example is a known animal carcinogen and a suspected human carcinogen. Chlorine
gas 1is also highly volatile and deadly. The transportation, handling, and use
of chlorine gas require a number of costly safety precautions. Therefore, DOH
encourages the use of other disinfection processes and agents that can satisfy
the effluent requirements.

1. Disinfection by means of chlorination:

a. Level 1 Chlorination which meets the requirement of disinfection for
R-1 Water and is exposed, after the filtration process, to chlorine
in a well-baffled contact basin or pipeline that provides:

(1) A chlorine contact time and residual, either or both of which
differ from that cited in paragraph (2) below, that have been
shown to the satisfaction of DOH to reliably reduce the
number of plaque-forming units of F-specific bacteriophage
MS2 per unit volume of water, added to the filter effluent in
a demonstration project, to one ten-thousandth (1/10,000) of
the initial concentration in the filter effluent throughout
the range of qualities of effluent that will occur at the
reclamation facility and that might influence efficacy of
disinfection, or have been shown to the satisfaction of DOH
to likewise reliably reduce the number of plagque-forming
units of other virus added to the filter effluent, to one
ten-thousandth (1/10,000) of the initial concentration when
such other virus has been shown to the satisfaction of DOH to
be at least as resistant to the form of disinfection being
demonstrated as F-specific bacteriophage MS2; or

(2) A theoretical chlorine contact time of 120 minutes or more
and an actual modal contact time of 90 minutes or more
throughout which the chlorine residual is 5 mg/l or greater,
and the median number of fecal coliform bacteria in the
effluent, as determined by approved laboratory methods, does
not exceed 2.2 per 100 milliliters, as determined from the
bacteriological results of the last seven days for which
analyses have been completed, number of fecal coliform
bacteria does not exceed 23 per 100 milliliters more than one
sample in any 30-day period, and no sample shall exceed 200
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per 100 milliliters; and

(3) Automatic control of chlorine dosage and automatic,
continuous measuring and recording of chlorine residual shall
be provided. The chlorination facilities shall have adequate

capacity to maintain a residual of 10 mg/1.

b. Level 2 Chlorination which meets the requirements of disinfection
for R-2 Water and is exposed to chlorine in a well-baffled contact
basin or pipeline that provides:

(1) A chlorine contact time and residual, either or both of which
differ from that cited in paragraph (2) below, that have been
shown to the satisfaction of DOH to reliably reduce the
concentration of fecal coliform bacteria so that at some
location in the treatment process the median number of fecal
coliform bacteria in the effluent, as determined by approved
laboratory methods, does not exceed 23 per 100 milliliters,
as determined from the bacteriological results of the last
seven days for which analyses have been completed, and the
number of fecal coliform bacteria does not exceed 200 per 100
milliliters in more than one sample in any 30-day period; or

(2) A theoretical chlorine contact time of 15 minutes or more and
an actual modal contact time of 10 minutes of more throughout
which the chlorine residual is 0.5 mg/l or greater, and the
median number of fecal coliform bacteria in the effluent, as
determined by approved laboratory methods, does not exceed 23
per 100 milliliters, as determined from the bacteriological
results of the last seven days for which analyses have been
completed, and the number of fecal coliform bacteria does not
exceed 200 per 100 milliliters in more than one sample in any
30-day period; and

(3) Automatic control of chlorine dosage and automatic,
continuous measuring and recording of chlorine residual shall
be provided. The chlorination facilities shall have adequate

capacity to maintain a residual of 2 mg/l.

c. The following are minimum design parameters for all levels of
chlorination:
(1) A high-energy rapid mix of chlorine should be provided at the

point of application;

(2) Standby equipment of sufficient capacity should be available
to replace the largest unit during shutdowns. Spare parts
should be available for all disinfection equipment to replace
parts which are subject to wear and breakage; and
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(3) A high-energy rapid mix of chlorine should be provided at the
point of application;

2. Disinfection by means of (UV) ultraviolet:

a. Level 1 wultraviolet disinfection which meets the requirement of
disinfection for R-1 Water shall meet the applicable provisions of
the UV Guidelines for Drinking Water and Water Reuse dated December
2000 or the latest version, published by the National Water Research
Institute (NWRI) and the American Water Works Association Research
Foundation (AWWARF) [250]. These guidelines were the update of the
original 1993 UV Disinfection Guidelines for Wastewater Reclamation
in California and UV Disinfection Research Needs Identification.
These new guidelines are intended to Dbe dynamic. As more
operational experience is gained and as the technology advances,
they will be updated.

The UV disinfection system must be able to meet the required
inactivation levels for the target microorganisms established for R-
1 water. DOH policy on reciprocity of UV equipment approved in
California and detailed guidelines for the UV disinfection system
design can be reviewed in Appendix K.

b. Level 2 wultraviolet disinfection which meets the requirement of
disinfection for R-2 Water shall meet the minimum design parameters
found in EPA's Municipal Wastewater Disinfection, Design Manual

[33]. The UV disinfection system must be able to meet the required
inactivation levels for the target microorganisms established for R-
2 water. The University of Hawaii’ s Water Resources Research

Center (WRRC) had evaluated treated wastewaters from various
treatment facilities on Oahu for UV disinfection suitability [33a].
Design engineers and UV manufacturers interested in obtaining copies
of the studies should contact the WRRC. The UV manufacturers may
need to perform pilot or full-scale studies to meet the required
bacterial inactivation for site-specific applications.

F. ALARMS

The ability to monitor operating parameters continuously is of fundamental
importance in the operation of all water reclamation treatment facilities.
Minimum instrumentation should consist of alarms at critical treatment units to
alert an operator of a malfunction. This concept requires that the facility be
attended constantly or that the alarms be telemetered to an operator on call.

1. In the following situations, 1if rapid attention to failure cannot be
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assured, automatically actuated emergency control mechanisms should be
installed and maintained for:

loss of power

high water levels

failure of pumps or blowers

high head loss on filters

high effluent turbidity

loss of coagulant or polymer feed
loss of chlorine residual

Q Hh O Q QO W

2. The alarms should be designed to record automatically all high and low
priority conditions.

3. It 1is axiomatic that provisions must be available to otherwise treat,
store or dispose of the wastewater until the corrections have been
completed.

4. All required alarm devices should be independent of the normal power

supply of the reclamation facility

5. The person to be warned should be the facility operator, superintendent,
or any other responsible person designated by the management of the
reclamation facility and capable of taking corrective action.

6. It is recommended that an individual alarm device sound at location and be
connected to a master alarm to sound at the location where it can be
conveniently observed by the operator.

7. Appendix K provides the monitoring and alarm design specific for UV
disinfection system.

G. POWER SUPPLY

A standby power source shall be provided at all water reclamation treatment
facilities and distribution pump stations. Standby power source means an
automatically actuated self-starting, alternate energy source maintained in
immediately operable condition and of sufficient capacity to provide necessary
service during failure of the normal power supply.

1. The following requirements should be applicable to all water reclamation
treatment facilities:

a. For added reliability, D.C. control power switch over mechanisms
should be installed together with a automatic starter.
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b. Power distribution to main control centers or control panels within
the plant for the critical loads should be supplied from motor
control centers connected to in-plant unit substations.

c. Critical in-plant power loads should be divided within the motor
control center by tie breakers.

d. The motor control center should be supplied with power at all times
to treat the recycled water.

e. Instrumentation and control panels associated with the operation of
process critical loads should be provided with similar redundancy.

f. It may be acceptable to connect non-critical process loads to only
one power Ssource. However, non-critical loads within a unit
operation should be divided as equally as possible between motor
control centers so that a single failure will not result in complete
unit operation loss.

2. Appendix K provides the power supply reliability design specific for UV
disinfection system.

H. FLEXIBILITY

Process piping, equipment arrangement, and unit structures should allow for
efficiency and ease of operation and maintenance, and provide maximum
flexibility of operation. Flexibility should permit the necessary degree of
treatment to be obtained under varying conditions. All aspects of the facility
design shall allow for routine maintenance of treatment units to prevent
deterioration of the facilities effluent.

1. No pipes or pumps shall be installed that would circumvent critical
treatment processes and possibly allow inadequately treated effluent to
enter the recycled water distribution system.

2. The facility shall be capable of operating during:
a. Power failures;
b. Peak loads;
c. Equipment failures;
d. Treatment plant upsets; and
Page 39

Guidelines for the Treatment
and Use of Recycled Water 5/15/02



e. Maintenance shutdowns.
I. RELIABILITY

When process units are taken out of service for maintenance, repair, or
unanticipated breakdown, multiple units or standby unit processes should be
available to continue treatment.

Multiple units mean two or more process units such as tanks, basin compartments,
blowers, or chemical feeders which are needed for parallel operation. The
multiple units are a part of the normal treatment system and the total should be
of sufficient capacity to enable effective operation with any one unit out of
service.

Standby unit process 1s an alternate unit process or an equivalent alternative
process which 1is maintained in operable condition and which is capable of
providing comparable treatment for the entire applicable design or peak flow of
the unit for which it is a substitute.

Both the multiple unit and standby unit found in the following documents shall
be applicable to all reclamation facilities:

1. "Recommended Standards for Sewer Works" Great Lakes-Upper Mississippi
River Board of State Sanitary Engineers (Ten-State Standards) 1991 Edition
[28], and

2. "Recommended Standards for Water Works" Great Lakes-Upper Mississippi
River Board of State Sanitary Engineers (Ten-State Standards) 1992 Edition
[29].

J. OTHER METHODS OF TREATMENT
1. Methods of treatment, other than that cited in these guidelines specifying

like treatment, shall be demonstrated to the satisfaction of DOH to assure
a degree of treatment and reliability equivalent to the desired class of
recycled water. This demonstration shall produce a wastewater effluent
that meets disinfection and filtered effluent defined criteria throughout
the range of qualities of wastewater that will occur at the reclamation
facility and that might influence efficacy of disinfection.

2. The DOH shall consider both treatment effectiveness and reliability during
evaluation of alternative treatment methods. If DOH deems that adequate
data is not available to determine equivalency, studies will be required.

DOH may specify that data shall be developed by investigators independent
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of the project proponent, from studies conducted in Hawaii subject to
oversight by DOH, by qualified researchers, consulting engineers, or
others.

3. A proposal for the demonstration of equivalency for the production of
recycled water shall be reviewed and approved by DOH. The proposal should
include the following:

a. Objective (s) of the demonstration project;

b. A literature review, encompassing the breadth of the objective(s);

C. The strategy or methodology to achieve the objective(s). This
methodology should be evaluated with previous studies. The

methodology shall have a control;

d. Details on sampling strategy, protocol, analysis and reporting; and
e. Project details and dates.
4. Conditional Acceptance

Conditional acceptance of a treatment facility may be granted by DOH. The
unit would be evaluated against the minimum performance and operation
standards for a period of one year. Under this alternative, the system
could be installed without any advance pilot or lab testing (other than
that done to satisfy the requirements of the items "a" and "b" noted above
and any additional testing done by the system manufacturer). Failure to
meet the performance and operational standards will, however, result in an
order to remove the failed system as well as for testing and installing a
more proven system.

The owner of the treatment facility may find this an attractive option
where a manufacturer is willing to agree in writing to provide a money-
back guarantee that the system will meet both performance, operation and
maintenance expectations. In such an arrangement, it should be explicitly
provided that the manufacturer or its designated representative be
involved in &routine operation and maintenance procedures (through a
service contract) for the entire demonstration testing process. This
approach is intended to guard against possible claims that inadequate
owner/operator performance caused a performance failure.

K. STORAGE IMPOUNDMENTS

The reuse system shall include adequate storage impoundment(s) or a backup
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disposal system to prevent any overflows or discharges from the system when the
irrigation system is not in operation or when wastewater effluent quantities
exceed the irrigation requirements.

1.

The following apply where recycled water is put in any impoundment used as
a restricted recreational impoundment or landscape impoundment:

a. Runoff shall be prevented from entering the storage impoundment
unless the impoundment is sized to accept the runoff without
discharge, or an NPDES permit has been issued for the discharge;

b. There shall be no discharge of recycled water to any impoundment
with less than two feet of freeboard; and

C. To retain its contents, impoundment shall have liners impervious to
water. An acceptable standard for clay liners over a non-potable
aquifer is a minimum compacted thickness of 18 inches, compacted to
95% of maximum density with a permeability rate of 1 x 107°
centimeters per second. An acceptable standard for clay liners over
a potable aquifer is a minimum compacted thickness of 18 inches,
compacted to 95% of maximum density with a permeability rate of 1 x
107" centimeters per second.

The time period of 20 days related to storage is subject to reduction,
expansion, or elimination if the project proponent demonstrates to the
satisfaction of the DOH that another time period is adequate or that less
or no storage is needed. The record should be at least a 30-year period
(if available) or statistically adjusted to a 30-year period (See example
in Appendix H).

The design and operation of system storage capacity shall be sufficient to
assure the retention of the recycled water under adverse weather
conditions, harvesting conditions, maintenance of irrigation equipment, or
other conditions which preclude reuse; and

The control of public access 1is left to the discretion of the owner.

However, signs shall Dbe posted that are consistent with the Public
Education Plan of these guidelines.

L. EMERGENCY BACKUP SYSTEMS

Recycled water produced at the treatment facility that fails to meet the
filtered effluent and disinfection criteria established in these guidelines
shall not be discharged into the reuse system storage or to the reuse system.

Such

substandard recycled water (reject water) shall be either stored for
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subsequent additional treatment or shall be discharged to another reuse system
requiring lower levels of treatment or to an effluent disposal conforming with
Title 11 Chapter 62 Sections 11-62-25 & 26 and approved by DOH.

1. Emergency system storage shall not be required where another approved
alternate reuse area 1is i1ncorporated into the system design to ensure
continuous facility operation in accordance with these guidelines. The
emergency storage shall have sufficient capacity to ensure the retention
of recycled water of unacceptable quality. At a minimum, this capacity
shall be the volume equal to one day's flow at the average daily design
flow of the reclamation facility, or the average daily design flow of the
approved alternate reuse area whichever is less.

2. Emergency system storage shall not be required where an alternate effluent
disposal system has been approved by DOH. Effluent disposal shall conform
to Title 11 Chapter 62 Sections 11-62-25 & 26.

3. Provisions for influent wastewater flow equalization or storage should be
evaluated 1in the engineering report, which is cited in Chapter VI
"Engineering Reports and Submittals For Treatment Facilities".

4. Provisions for recirculating the rejected recycled water to other parts of
the reclamation facility for additional treatment should be incorporated
into the design.

5. Automatically actuated emergency storage or disposal provisions and
diversion to an approved alternate reuse area by DOH for emergency reuse
is required and shall include all necessary sensors, instruments, valves,
and other devices to enable fully automatic diversion of untreated or
partially treated wastewater to approved emergency storage or disposal in
the event of treatment process failure or violation of operational
parameters, and a manual reset to prevent automatic restart until the
problem is corrected.

V. DESIGN PARAMETERS FOR THE DISTRIBUTION OF RECYCLED WATER

The provisions of this section shall be complied with when any recycled water

is used. The information in this Chapter is based on the "Guidelines for the
Distribution of Nonpotable Water" which were prepared and published by the
California-Nevada Section, American Water Works Association [437. For

clarification, the distribution system will be delineated into two segments.
The term transmission lines will be used for the piping from the treatment
facility to the approved use area, and terminate after the meter which will be

addressed in Section A. "Transmission Lines". The reuse distribution system on
the site of the approved use area will be addressed in Section C. "On-site
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Distribution System".

A. TRANSMISSION LINES

This section is intended to provide criteria for protection against the misuse
of transmission facilities. Cross-connection control is needed to prevent a
nonpotable main from mistakenly being connected to a potable water system.
Therefore, the location, depth, mode of identification, and type of aboveground
appurtenances such as air/vac assemblies, and drain assemblies are essential in
order to avoid cross-connections or inappropriate uses.

1. Pressure requirements should be based on system design and practice. In
any case, minimum pressure at the user's meter should be maintained at
the peak demand hour. It is desirable that a pressure differential of 10
psi or greater be maintained with the potable water supply having the
higher pressure.

2. Horizontal and vertical clearances between potable water and other
utilities, namely recycled water lines shall conform with the "Water
System Standards" Department of Water, County of Kauai; Board of Water
Supply, City and County of Honolulu; Department of Water Supply, County
of Maui; Department of Water Supply, County of Hawaii; Volume 1 [26].
Furthermore, the minimum easement or right-of-way widths, and minimum
cover and requirements for non-potable shall also conform to this
reference.

3. All new buried transmission piping 1in the recycled water system,
including service lines, valves, and other appurtenances shall both be
colored purple, suggested color Pantone 522 or equal, and embossed or be
integrally stamped/marked "CAUTION: RECYCLED WATER-DO NOT DRINK," or be
installed with a purple identification tape, or a purple polyethylene
wrap, suggested color index 77742 violet #16, Pantone 512 or equal.

4. Existing potable or nonpotable water lines that are being converted to
recycled use shall first be accurately located and tested in coordination
with DOH. If required, the necessary actions to bring the water line and

appurtenances into compliance with regulatory standards shall be taken.
If the existing lines meet the approval of the water supplier and DOH,
the lines shall be approved for recycled water. If verification of the
existing lines is not possible, the lines shall be uncovered, inspected
and identified prior to use.

5. Identification tape shall be prepared with white or black printing on a
purple field, suggested color index 77742 violet #16, Pantone 512 or
equal, having the words "CAUTION: RECYCLED WATER - DO NOT DRINK." The
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10.

overall width of the tape shall be at least three (3) inches.
Identification tapes shall be installed on top of new transmission pipe
longitudinally and shall be centered. The didentification shall be
continuous in their coverage on the pipe and shall be fastened to each
pipe length no more than ten feet apart. Tape attached to sections of
pipe before they are placed in the trench shall have flaps sufficient for
continuous coverage. Other satisfactory means of securing the tape
during backfill of the trench may be used if suitable for the work, as
determined by the reclamation agency.

Valve boxes shall be the standard concrete or fiberglass box conforming
with "Water System Standards" Volume 1 [26], and "Approved Material List
and Standard Details for Water systems Construction", Volume 2 [27] with
a special triangular, heavy-duty cover. All wvalve covers on offsite
reclamation transmission water 1lines shall be of non-interchangeable
shape with potable water covers and with a recognizable inscription cast
on the top surface “Recycled Water”.

All above ground existing and new facilities shall be consistently color-
coded purple, suggested color index 77742 violet #16, Pantone 512 or
equal and marked to differentiate recycled water appurtenances from
potable water or wastewater.

Either an in-line type or end-of-line type drain (blow-off) assembly

shall be installed for removing water or sediment from the pipe. The
line tap for the assembly shall be no closer than 18-inches to a valve,
coupling, joint, or fitting unless it is at the end of the line. Since

there are restrictions on runoff and ponding and there may be
restrictions on infiltration, the method for disposal of the drain water
shall be presented to DOH for approval.

Meter boxes shall be installed as shown in the Standard Details for each
approved reuse area. The type of meter box to be used, spacing,
dimensions, and other details shall be as shown in the Standard Details
State of Hawaii 1985, Volume 2.

Meters shall be approved, calibrated and/or purchased by the recycled
water purveyor or it designee.

B. Pumping Facilities

Reclamation agencies with pumping facilities to transmit or distribute recycled

water

shall identify the type of water being conveyed, provide acceptable
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backflow protection, avoid release of recycled water and provide for proper
drainage of the pump packing seal water.

1. All existing and new exposed and above ground piping, fittings, pumps,
valves and other appurtenances shall be painted purple, suggested color
index 77742 violet #16, Pantone 512 or equal. In addition, all piping
shall be identified wusing an acceptable means of labeling reading
"CAUTION: RECYCLED WATER-DO NOT DRINK." In a fenced pump station area,
at least one sign shall be posted on the fence which conforms with the
Public Education Plan in Chapter VIII of these guidelines.

2. Any potable water used as seal water for nonpotable water pump seals
should be adequately protected from backflow.

3. The design of recycled water pump stations shall either conform with the
reclamation agencies standards or Chapter 30 "Design Standards" of the
Division of Wastewater Management Volume 1, [24].

C. On-site Distribution System

Reclamation water distribution systems may require special accessories.
Because of suspended matter which may accumulate from open storage or other
sources, water strainers may be required before any meter or other mechanical
type of device such as a pressure-reducing valve. Since irrigation operations
are frequently at night, automatic electronic controllers should be used on-
site. Backflow prevention is required when a nonpotable water system shares a
use area with a potable system. This must be accomplished with the approval by
DOH or the potable water purveyor. Facility identification is as important as
the separation consideration discussed earlier. Pipelines, equipment and
irrigated areas shall be clearly identified.

1. Depending on the quality of the recycled water and the type of storage
utilized, strainers may be required at the consumer's meter. Strainers
can range 1in mesh size from 20 to 325. A mesh of 20 to 80 is normally
adequate. An analysis of potential debris will aid in prescribing the
optimum size. In order to reduce maintenance, material that will not
plug on site irrigation nozzles should normally be allowed to pass.
Strainers of the following types are generally satisfactory:

a. Wye strainers: Not recommended for Dbelow-ground (in vaults)
installations;
b. Basket strainers: Suitable for above or below-ground (in wvaults)

installations; and
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C. Filter strainers: Normally used above ground on drip irrigation
systems.

2. Strainers are normally the same size as the line and can be installed
either before or after the meter.

a. Installation before the meter will protect the meter as well as the
on-site system. Maintenance in this case is the responsibility of
the water purveyor.

b. Installation after the meter will not provide meter protection, and
maintenance in this case is usually not the responsibility of the
purveyor. It should be determined in advance whether there is a
potential for debris in the water that would plug the screen in the
meter.

3. Controllers are used to automatically open and close on-site distribution

valves.

a. They should be fully automatic.

b. They should have multiple starting times that can be selected for

any time of day, seven (7) days a week and should be equipped with
moisture sensors to avoid activation during rainy periods.

c. Station durations should be capable of delivering water from one
minute to 60 minutes per each start time.

d. An appropriate size drawing of the area served by the controller
should be sealed in a plastic cover and placed in the controller
and updated if the system is changed.

e. Controllers of recycled water shall be color-coded to differentiate
the recycled water from the potable water 1in accordance with
Sections A-4 and A-6 of this chapter.

f. Controllers should be labeled inside and outside, warning that the
system is utilizing recycled water. The labels should also alert
the system's owner/maintenance personnel of any important
constraints on the operation of the system in accordance with
Sections C-7 and C-9 of this chapter.

4. New on-site pipelines shall be identified as recycled water pipes by
using a purple color code, suggested color Pantone 522 or equal for pipe
and other appurtenances, suggested color index 77742 violet #16, Pantone
512 or equal for marking tapes, 1labels and signs, and markings,
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differentiating them from potable water piping. The words "CAUTION:
RECYCLED WATER - DO NOT DRINK," shall be printed on the pipe or
identification tape. This statement shall be stamped on opposite sides
of the pipe, repeated every three feet. All piping and valves shall also
be appropriately labeled or continuously taped with appropriate
identification.

5. Identification tape shall be installed on pressure and/or non-pressure
laterals. A purple tape, suggested color index 77742 violet #16, Pantone
512 or equal, with white or black lettering stating "CAUTION: RECYCLED
WATER - DO NOT DRINK," shall be fastened directly to the top of the pipe.
The tape shall run continuously the entire length of the pipe. The
overall width of the tape shall be at least three (3) inches in width.
It is recommended that the identification tape be locator type marking
tape.

6. If a connection between potable and recycled water systems is necessary,
an air gap (AG) approved by the potable water purveyor shall be provided
to protect the potable water system.

7. If a premise is supplied with both potable water and recycled water, then
backflow protection with an approved air gap shall be provided at the
potable water service connection. A reduced pressure principle devise
(RPPD) backflow prevention may be provided only when approved by the DOH
or the potable water purveyor. The following are current references:

a. Cross-Connection and Backflow Control, Chapter 21 of Title 11
Administrative Rules; and

b. Backflow Prevention Devices, "Water System Standards", Vol I [26].
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8. Backflow prevention devices are not normally used on recycled water
systems. However, a reclamation agency shall maintain the water quality
in the recycled water distribution system. A backflow prevention device

may therefore be needed at a specific meter where on-site exposures would
impact the quality of the recycled water supply. If temporary potable
water connections to the recycled water system are required, the
connections shall be protected in the same manner as a permanent
connection. Exceptions may be necessary under special circumstances, but
in any case, shall not be allowed unless approved by both DOH and the
potable water purveyor.
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9. When existing potable or nonpotable water lines are being converted to
recycled usage, the water lines shall be accurately located and tested in
coordination with DOH. If required, the necessary actions to bring the
water line and appurtenances into compliance with regulatory standards
shall be taken. If the existing lines meet approval of the water
supplier and DOH, the lines shall be approved for recycled water. If

verification of the existing lines is not possible, the lines shall be
uncovered, inspected and identified prior to use.

10. Hose bibs shall not be allowed on recycled water systems. Quick couplers
that are different from those on the potable system may be used if hose
connections are necessary. Hoses used with recycled water systems shall
conform with the above color code and shall not be used with potable
water systems. Signs shall be used to identify the recycled water quick
coupling. When potable quick couplers are within 60 feet of the recycled
system, both shall be equipped with appropriate signs.

11. When potable water is being supplied to an area also being supplied with
recycled water, it is recommended that the potable water main also be
identified. The identification tape should read "Drinking Water Line"
and should be fastened directly to the top of new potable water pipe and
run continuously the entire length of the pipe. This tape should be at
least 3-inches in width. The color code should differentiate potable
water from recycled water.

12. Horizontal, and vertical clearances between potable water and other
utilities, namely recycled water 1lines shall conform with the "Water
System Standards" Volume 1 [26]. Furthermore, the minimum easement or

right-of way widths, and minimum cover and requirements for recycled
shall also conform to this reference.
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D. REQUIREMENTS FOR TRUCKING ALL RECYCLED WATER

1. The water reclamation purveyor, which ©provides recycled water for
transport by truck, shall inspect trucks and appurtenances to ascertain
that applicable provisions of this section are complied with.

2. The vehicle and equipment that holds and conveys recycled water (e.g.,
tanks, hoses, pumps) shall be clearly labeled in a prominent location
with language required for signs presented in section 1 of the PUBLIC
EDUCATION PLAN. Wording and symbol shall be of sufficient size to be
clearly read by a person 50 feet away from the wording.

3. The tank of a water-hauling vehicle shall not be used to transport
recycled water if it has carried a pesticide, or radiocactive substance,
or hazardous waste. A tank that has carried un-chlorinated municipal

wastewater, material from a septic tank or cesspool, or other potentially
infectious substance shall not receive recycled water until it has been
thoroughly cleaned and disinfected, and shown not to impart coliform
bacteria to water. A tank shall be considered thoroughly cleaned and
disinfected if all equipment surfaces intended for recycled water
contact, including source fill-point equipment, containers, caps, tanks,
hoses, wvalves, filters, and fittings shall be washed, rinsed and
sanitized with an agent that disinfects. If household chlorine bleach
(5% chlorine) is used to disinfect, approximately 24 ounces of chlorine
bleach in 1,000 gallons of water should be used. The chlorine should be
agitated thoroughly and allow contact with tank and hoses for at least
120 minutes for R-1 Water and 30 minutes for R-2 Water. The chlorine
solution should run to waste through delivery hoses. The tank shall then
be thoroughly rinsed with recycled water before filling.

4. Tanks of vehicles wused for the transportation and distribution of
recycled water shall have watertight wvalves and fittings, and shall not
leak.

5. Hose of piping that has carried recycled water shall not be connected to
a hydrant that is part of a domestic water distribution system. A tank

of a water hauling vehicle that contains recycled water shall not receive
water from a hydrant that is part of a domestic water system, or from any
other part of a domestic water distribution system unless the applicant
has written permission from the purveyor of domestic water to take such
water and the tank receives water only through an air gap that is twice
the diameter of the inlet pipe.
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6.

The tank of a water-hauling vehicle shall receive recycled water only
from a dispenser above the tank, through an air gap that is twice the
diameter of the inlet pipe.

PERMANENTLY
ATTACHED
PIPE( A |
\ 1 AIRGAP

HOSE
CONNECTION

Recycled water trucked to a residential lot shall not be put into piping,
or a storage facility, that will remain after a day's use of recycled
water, until all of the following agencies who have authority have
reviewed and approved in writing a plan to undertake such a transfer:
DOH, <city and/or county plumbing/building authority and water supply
authority. Until such a plan has been approved as described above, the
applicant shall discharge recycled water directly from the truck onto the
use area, or transfer it from the truck via temporary piping that:

a. lies on the surface of the ground while in use;

b. is removed when the day's transfer of use of recycled water is
completed; and

C. is clearly labeled with language required for signs pursuant to
section 1 of the PUBLIC EDUCATION PLAN. Wording and symbol shall be
of sufficient size to be clearly read by a person 50 feet away from
the wording.

A tank truck used to carry recycled water shall not be subsequently used

to carry potable water to be used for drinking water for humans, or for
other purposes that require potable water.
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VI ENGINEERING REPORTS AND SUBMITTALS
FOR TREATMENT FACILITIES

The engineering reports shall contain sufficient information to assure DOH that
the degree of treatment and reliability is commensurate with the proposed use,
and that the transmission and use of the recycled water will not create a
health hazard or nuisance. In order to expedite review and approval, DOH
recommends the submittal of the following reports:

A. Basis of Design Report For The Treatment Facility;
B. Engineering Design Report For The Treatment Facility; and
C. Construction Plans For The Treatment Facility.

The reports and plans shall be prepared and stamped by a qualified engineer
registered in the State of Hawaii and experienced in the field of wastewater
treatment. The report shall clearly indicate the means for compliance with the
rules in Title 11 Chapter 62 and with these guidelines.

A. BASIS OF DESIGN REPORT FOR
THE TREATMENT FACILITY

For all projects except in the County of Kauai, the Basis of Design Report
shall conform with Section 11 "Engineering Report" in Chapter 10 of Design
Standards of the Division of Wastewater Management, Vol. 1 [24]. For projects
in Kauai, the Basis of Design Report shall conform with Section 22,
"Engineering Report," in Chapter 10 of Sewer Design Standards, Department of
Public Works, County of Kauai [25].

1. Population and Flow Projections:

Design average, maximum and peak wastewater flows shall be determined in
accordance with Section 22, "Quantity of Wastewater," in Chapter 20 of
Design Standards of the Division of Wastewater Management, Vol. 1 [24],
all projects except in the County of Kauai. For projects in Kauai these
flows shall be determined in accordance with Section 22, "Quantity of
Wastewater," in Chapter 20 of Sewer Design Standards [24].

2. Wastewater Characterization:

a. Determination of wastewater strengths and characteristics shall be
based on field sampling and monitoring data for existing service
areas, allowances for anticipated changes 1in existing service
areas, and allowances for contributions from new service areas.
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The allowances for newly-served domestic contributors should be not
less than:

0.20 pounds per capita per day for BODs; and
0.20 pounds per capita per day for SS.

b. Determination of effluent characteristics shall Dbe Dbased on
chemical analyses of the recycled water for all the pollutants
listed in Appendix E; and

C. Projected non-domestic waste characterization shall be estimated
based wupon the nature of the projected commercial/industrial
developments and estimates of water usage and process requirements.
For all non-domestic sources contributing waste to the existing or
proposed reclamation facility, the following information shall be
submitted:

(1) A Dbase map showing the location of the water reclamation
facility and all non-domestic sources contributing wastes
including all hazardous waste treatment, storage, or disposal

facilities;
(2) A line drawing of the water flow through these facilities
with a water balance, showing operations contributing

wastewater to the water reclamation facility;

(3) A narrative identification of each type of process, operation
or production area which contributes wastewater. The
narrative shall identify the average flow which each process
contributes, and describe the treatment the wastewater
receives, including the ultimate disposal of any solid or
fluid wastes other than by discharge. Any o0il and water
separator discharges shall be identified and described. A
separate sheet containing the information above should be
provided for each non-domestic user of the treatment works.
In addition, for each source or process there should be a
list of all EPA priority pollutants used and a listing of all
Resources Conservation and Recovery Act (RCRA) hazardous
wastes (including EPA hazardous waste identification number,
e.g. F006) discharged to the collection system;

(4) Determination of sludge characteristics by conducting a
priority pollutant scan for the sludge produced by the
treatment facility.

3. Optimization for coagulants:

Wastewater can vary appreciably; therefore, preliminary studies shall be
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conducted to determine the estimated dosage range for coagulants and
polymer for each proposed project utilizing R-1 Water. Furthermore,
there should be adequate time after coagulant addition for a visible floc
to form prior to filtration. This floc formation time varies for each
wastewater and type of coagulant used. Floc formation may take five
minutes or more, and the time required should be determined for each
individual case. Long contact times may require some form of slow mixing
to prevent settling of flocculated particles.

4. Water Reclamation Site Selection

The following items shall be addressed:

a. Maps depicting existing and proposed collection system;
b. Maps showing the existing and proposed zoning and land use;
c. Wind rose for proposed site;
d. Availability of land area;
e. Location with respect to floor plan; and
f. Local soil characteristic, geology and topography.
5. Development and evaluation of treatment alternatives shall include the
following:
a. To review and evaluate treatment levels compatible with reuse
proposals;
b. To develop and evaluate treatment unit processes with respect to

hydraulic and wastewater loadings; and

c. To develop and evaluate alternatives and then select the most cost
effective, environmentally sound system.

6. Establish and/or delineate the authority and responsibility for the
following topics:

a. Development of water reclamation standards (valve spacing),
standard details, and standard construction notes;

b. Development of a water reclamation meter program. It shall include
a meter specification for all users, periodic meter calibration and
meter reading;

c. Address the development of rates and charges for the wuse of
reclamation water, the meter and hookups;

Page 55
Guidelines for the Treatment
and Use of Recycled Water 5/15/02



d. Development of water reclamation service line charges;

e. Development of an inspection program to assure that all work on the
water reclamation distribution system conforms with the
construction plans and specifications;

f. Development of an inspection protocol that includes:
(1) Placing pipe, fittings and structures;
(2) Pouring concrete anchors and kicker blocks;
(3) Placing and compacting the pipe zone backfill;
(4) Backfilling balance of trench to grade and compaction tests;
(5) Pressure testing all mains and services;
(6) Disinfection and flushing;
(7) Repaving trench cuts;
(8) Raising valve box covers to finished grade; and
(9) Installing service lines, meter boxes and meters.
g. Development of inspection standards that will require corrections

and re-inspection and/or retesting;

h. The name of the entity that has authority to suspend the work
wholly or in part for such time as it may deem necessary if the
contractor fails to carry out orders given by the inspector, or to
perform any required provisions of the plans and specifications;

i. Development of regulations or policies regarding cross connections
and inspection program. If the customer is required to have the
backflow device regularly tested by a tester certified by DOH,
records of such annual tests, repairs, and overhauling shall be
kept by the customer and copies forwarded to this cross-connection
control inspector;

J. Development of sewer regulations or policies and industrial
pretreatment regulations or policies. The industrial pretreatment
regulations or policies shall be modeled after the National
Pretreatment Standards to control pollutants that pass through or

interfere with treatment processes. 40 CFR Part 403-General
Pretreatment regulations for existing and New Sources of Pollution;
and
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k. The name and address of the owner of the treatment facility shall
be provided. This will enable DOH to mail the subsequent approval
letters to this address.

B. ENGINEERING DESIGN REPORT FOR
THE TREATMENT FACILITY

The engineering design report should include the following material:

1. Summary of "Basis of Design Report";
2. Selection of Treatment Processes. The report shall include:
a. A schematic of the treatment train;
b. A description and necessary calculations for the significant

treatment processes giving their size, capacity loading rates
and/or contact times;

C. A mass balance showing the inter-relationship of units; and

d. A staging schedule of future changes, 1if major components or
equipment are to be modified in stages.

3. The report shall specifically address how each of the "Treatment Design
Parameters" contained in Chapter IV of these guidelines are incorporated
in the design. Furthermore, Dbased on the design parameters of the
treatment units, the report shall develop operational parameters and
conditions which will assist in the training of the personnel which will
assure a reliable production of the optimal water quality for the
designated product level, i.e., R-1, R-2 or R-3 Waters.

a. All filtration design criteria shall be provided (filtration and
backwash rates, filter depth, and media specifications). The
expected turbidities of the filter influent (prior to the addition
of chemicals) and the filter effluent must be stated. This section
shall include the chemicals that will be wused, the method of
mixing, the point of application, and the dosages.

b. The plant reliability features proposed to comply with the
"Treatment Design Parameters" contained in Chapter IV, shall be
described in detail. The discussion of each reliability feature

must state under what conditions it will be actuated. When alarms
are used to indicate system failure, the report must state where
the alarm will be received, how personnel monitor the location, and
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who will be notified. The report shall state the hours the plant
will be attended by qualified personnel.

c. Prior to the production of any recycled water, the actual residence
time distribution in the disinfection unit(s) shall be determined.
The protocol for determining the residence time distribution under
various flow conditions should be described.

4. The operations plan shall incorporate the intended design parameters of
the treatment units, the operation parameters and the training of the
personnel to reliably produce the optimal water quality for the
designated product level, i.e., R-1, R-2 or R-3 Waters.

a. Chemical treatment is an important component for the production of
R-1 Water using granular media filtration. However, coagulation
and/or polymers are not required for the production of R-2 and R-3
Waters. The following is a summary for the addition of coagulants
and polymers:

(1) Continuous turbidity monitoring and recording of the
secondary effluent ©prior to filtration and continuous
measurement and recording of effluent flow are required such
that the subsequent coagulant and polymer addition can be
automatically adjusted to provide coagulant dosages under
varying conditions.

(2) Adequate initial rapid mixing shall be provided to assure
effective dispersion of the coagulant into the wastewater.

(3) Low energy mixing shall be provided after coagulant is added
and residence time shall be provided between the addition of
coagulant and filtration to assure that floc forms prior to

filtration and does not form after filtration. Residence
time required to accomplish that shall be determined by
experiment. Flow turbulence and/or mixing shall be

controlled to prevent breakup of floc.

(4) There should be adequate time after coagulant addition for a
visible floc to form prior to filtration. This floc
formation time varies for each wastewater and type of
coagulant used. Floc formation may take five minutes or more
and the time required should Dbe determined for each
individual case. Long contact times may require some form of
slow mixing to prevent settling of flocculated particles.
Flow turbulence and/or mixing should be controlled to prevent
break-up of floc. The addition of coagulant at a location
that does not provide adequate contact time is not acceptable
and may cause a deterioration of the effluent by inducing
flocculation after filtration.
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(5) Rapid mix unit detention times should be less than 30

seconds.

(6) Flocculation unit detention time should be at least 20 to 45
minutes.

(7) Sedimentation unit or alternate solid removal process
detention time should be 1 to 4 hours. Sedimentation process

should include other methods of solids removal such as
dissolved air flotation, plate separation and up-flow-solids
contact clarifiers.

(8) When the operating criteria for the chemical treatment
necessary for production of R-1 Water cannot be met, the
effluent shall be diverted either to a lower level of use,
emergency storage or disposal.

(9) A continuous flow measuring and recording device is required
to record any effluent diverted to a lower level of use,
emergency storage or disposal.

b. All granular media filters should be operated in accordance with
the following recommendations:

(1) If the effluent from the secondary clarifier exceeds the
turbidity limit established by the design team or filter
manufacturer, the flow shall be diverted.

(2) Filtration rates shall be increased gradually when placing
filters back into service following backwash or any other
interruption in the operation of the filter. The objective
is to prevent the production of a mixed blend of high and low
turbidity water to the user after the backwash process. For
reclamation facilities with a full time operator present,
this can be done every time filters are backwashed. For
facilities using automatic backwash controls without an
operator present, it will be necessary to demonstrate to DOH
that proper treatment is provided when these filters come
back on-line.

(3) To determine compliance with the performance standard of 2.0
ntu, continuous monitoring of the filtered effluent 1is
required. Filtered effluent shall be diverted when its

turbidity exceeds two (2) ntu or the turbidity meter or
recorder malfunctions. The design team or filter manufacturer
shall recommend an upper limit for turbidity in order to
assure reliability of operation. If the effluent exceeds
this limit prior to entering the filters, the flow shall be
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diverted.

(4) Pressure filters shall be physically inspected and evaluated
annually for such factors as media condition, mud ball
formation, and short-circuiting. A written record of the
inspection shall be maintained. If anomalies are noted
during annual inspections, a follow-up inspection is required
in order to assure that the problem is resolved or does not
develop. Problems identified during the inspection of the
filter media should be corrected through design modification.

For example, 1if mud balls are commonly found during the
annual inspection, the need to provide proper surface wash
facilities must be evaluated and installed if necessary.

(5) In addition to the performance standard in paragraph 3 above,
the filtered effluent turbidity level from each filter should
be monitored daily with a continuous turbidity meter and
recorder, or with a grab sampling program approved by DOH.
If this monitoring indicates that any filter unit is not
meeting the performance standard of 2.0 ntu, the filter shall
be taken out of service and inspected to determine the cause
of its inadequate performance. The filter unit shall not be
returned to service until deficiencies have been corrected
and operation tests have demonstrated that the filter unit
meets the performance standards of this section.

c. All disinfection facilities wusing chlorine should be operated in
accordance with the following recommendations:

(1) A supply of chemicals necessary to provide continuous
operation of disinfection facilities shall be maintained as a
reserve or demonstrated to be available. It is recommended
that at least 30 days supply of chemicals be on hand at all
times. If it is not possible to store this much chemical on
site, then the ability to quickly obtain the needed chemical
shall be documented. For systems that disinfect with ozone
and generate the ozone on site, it is also necessary to have
backup generation facilities or an alternate disinfection
chemical available, should the generation of ozone be
interrupted due to equipment malfunctions.

(2) Controls are required to automatically adjust the disinfected
dosages under varying flow conditions. Suggested controls
may either be a residual chlorine analyzer with recorder
and/or a continuous flow measurement device with recorder. A
residual chlorine analyzer could be installed at the end of
the chlorine contact tank which transmits signals to the
chlorine feed system. The chlorine feed system will dispense
the required amount of chlorine to maintain criteria residual

Page 60
Guidelines for the Treatment
and Use of Recycled Water 5/15/02



in the contact tank.

(3) To determine compliance with the performance standards
specified in Chapter IV, Section D, the disinfectant residual
concentration of the recycled water shall be measured and
recorded continuously.

(4) Effluent shall be diverted to emergency storage or disposal
if the chlorine contact time is less than the performance
standard, or residual <concentration is less than the

performance standards, or 1if the residual analyzer or
recorder malfunctions.

(5) For production of both R-1 and R-2 Waters used for spray
irrigation, daily samples shall be analyzed by an approved
laboratory method for fecal coliform. R-2 fecal coliform

sampling frequency may be reduced to weekly subject to the
Director’s approval. It shall be demonstrated that the R-2
effluent can meet the coliform limits continuously and with a
higher degree of reliability. Continuous monitoring of the
disinfecting agent’s dosage and turbidity in relation to the
fecal coliform could be an option for demonstration purposes.
If daily samples of fecal coliform are used as an index, the
following presents the violation and restoration protocol:

(a) Case 1: the daily median analyses for a 7-day period
show that product water exceeds median value coliform
criteria. Product water shall be diverted and shall

not enter the transmission and/or distribution systems.
The supervisor for the treatment facility shall
immediately notify both the purveyor and user
supervisors. The treatment operator will be required
to check the operating parameters for the disinfection
and filtration system. The date, analysis, operating
parameters, names and times shall be noted in the log.

If the disinfection and filtration system is operating
within operating parameters, the design engineer should
be contacted for modifying the operating parameter.
The design engineer shall analyze the problem and
submit an addendum to the engineering design report and
O&M plan addressing this issue.

The daily median analyses for a 7 day period showing
that product water does exceeds median criteria wvalue
shall be submitted to DOH for review. If the problem
is identified in the filtration or disinfection
systems, the 